Two new C-glycosylflavones, apigenin 7,4′-dimethyl ether 6-C-β-[(4′′′-acetyl-L-rhamnopyranosyl)-(1→2)-xylopyranoside] (1) and apigenin 7,4′-dimethyl ether 6-C-β-L-rhamnopyranosyl-(1→2)-xylopyranoside (2) were isolated from the leaves of Iris gracilipes (Iridaceae), along with two known flavonoids, swertiajaponin (3) and swertisin (4). C-Xylosylflavones 1 and 2 were elucidated by UV and NMR spectroscopy, mass spectrometry, and acid and alkaline hydrolyses. These novel compounds were also presented in the flowers.
The genus Iris (Iridaceae) comprises ca. 300 species. Distribution of flavonoids, including anthocyanins, flavonols, flavones, isoflavonoids, leucoanthocyanidins, dihydroflavonols and flavanones in the genus, have been reviewed [1] . Of these flavonoid classes, C-glycosylflavones such as isovitexin, vitexin, orientin and isoorientin have been reported as major compounds in the leaves and flowers of Iris species. I. gracilipes A.Gray is a perennial herbaceous and woodland species, which favors moisture-retaining soils in the mountains of Japan. The flowers measure up to ca. 4 cm across and are lilac or pinkish-mauve, and the stems are branched and 10-15 cm in height. The crest on the falls of the flower forms a single linear structure [2] . Three C-glycosylflavones have been isolated from the flowers of I. gracilipes, along with three anthocyanins [3] . However, they were incompletely identified. In the present study, we isolated and identified four Cglycosylflavones, including two novel compounds, from the leaves of I. gracilipes.
Flavonoids 1 and 2 were obtained from the leaves of I. gracilipes. The ESI/FT-ICR mass spectrum showed that the molecular formula of 1 was C 30 H 34 ) were at m/z 619 and 617, respectively. After alkaline hydrolysis of 1, the peaks shifted to m/z 577 and 575, respectively, suggesting that an acetyl group is present in the structure. Acid hydrolysis of the deacylated compound yielded a monohydroxy dimethoxyflavone C-pentoside after the loss of deoxyhexose, showing that the rhamnose moiety is attached to C-pentose. 1 H and 13 C NMR analysis revealed that 1 is present as conformation isomers (rotameric pairs) in DMSO-d 6 ( Table 1) . Rotamers have previously been found in several C-glycosylflavones [4] . The proton and carbon signals of the aglycone were assigned based on the 1 H-1 H COSY, HMQC and HMBC spectra. The proton signals of 1 (the rotamers of 1 are referred to as 1a and 1b) appeared at δ 8.06/8.07 (1H, d, H-2′,6′), 7.12/7.12 (1H, d, H-3′,5′), 6.99/6.95 (1H, s, H-3), and 6.94/6.90 (1H, s, H-8). The attachment of methoxy groups to the 7-and 4′-positions was demonstrated by the occurrence of crosspeaks at δ H 3.89/3.92 (3H, s, OMe) and δ C 163.68/164.67 (C-7), and δ H 3.85/3.85 (3H, s, OMe) and δ C 162.58/162.58 (C-4′), according to the long-range HMBC. The UV spectral properties of 1 supported the idea that this compound is a flavone glycoside possessing free 5-hydroxy and substituted 7-and 4′-hydroxy groups [5] . Thus, the aglycone of 1 was revealed to be apigenin 7,4′-dimethyl ether. As mentioned above, the attachment (Figure 1) .
The UV spectral data of 2 were essentially the same as those of 1, suggesting that 2 possess free 5-hydroxy and substituted 7-and 4′-hydroxy groups. The molecular formula of 2 was determined to be C 28 2a and 2b) were almost identical with those of 1 except for the absence of signals assignable to an acetyl group (Table 1) HPLC analysis of I. gracilipes extract showed that its leaves and flowers contained C-glycosylflavones 1 and 2 (Figure 2 ). The proportions of the C-xylosylflavones were revealed to be 61.1% (1) and 8.5% (2) of the total flavonoids in the leaves, and 33.3% (1) and 26.5% (2) in the flowers.
Another two C-glycosylflavones were identified as swertisin (3) In the present study, the new acetyl-C-xylosylflavone (1) and its deacetylated form (2) were found in I. gracilipes. Acetylated C-glycosylflavone could be a characteristic constituent of some Iris species, and potentially useful as a chemotaxonomic marker.
Experimental
General procedures: NMR spectra ( 1 H and 13 C NMR, 1 H-1 H COSY, HMBC and HMQC) were measured using a JEOL JNM−ECA500 spectrometer (JEOL Ltd., Tokyo, Japan 2) at a flow-rate of 1.0 mL min −1 with a detection wavelength at 340 nm. Authentic samples of swertisin and swertiajaponin were obtained from the flowers and leaves of I. rossii Baker [11] .
